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ABSTRACT  
Spider Lake (WBIC 2435700) is a 1,194-acre stratified drainage lake located in north-central Sawyer 

County, WI.  In 2005, Curly-leaf pondweed (Potamogeton crispus) (CLP), an exotic invasive plant species, 

was discovered in the Spider Chain.  After two initial herbicide treatments in 2010 and 2011, the Wisconsin 

Department of Natural Resources (WDNR) and the Spider Chain of Lakes Association (SCLA), under the 

direction of Dave Blumer (then Short, Elliot, Hendrickson, Inc. ï now Lake Education and Planning 

Services, LLC), requested the original point-intercept surveys in 2012 as a prerequisite to developing the 

chainôs initial Aquatic Plant Management Plan.  As a prerequisite to updating this plan in 2018 and to 

compare how the lakeôs vegetation may have changed since the last point-intercept surveys, the SCLA and 

the WDNR authorized CLP density and bed mapping surveys from June 15-17th, and a full point-intercept 

survey for all aquatic macrophytes on August 4-5, 2017.  In 2017, we mapped 31 CLP beds.  Totaling 35.77 

acres (3.0% coverage), they represented a 23.71 acre increase (+197%) over our 2012 bed mapping survey 

(26 beds ï 12.06 acres ï 1.0% coverage), and a 26.55 acre increase (+288%) over our 2013 survey (28 beds 

ï 9.22 acres ï 0.8% coverage).  In addition to CLP, we found eight areas with clusters of Yellow iris (Iris 

pseudacorus), another exotic species, throughout Big and Little Spider.  During the August 2017 full point-

intercept survey, we found macrophytes growing at 499 points which approximated to 43.7% of the entire 

lake bottom and 70.8% of the 15.5ft littoral zone.  This was a highly significant decline (p<0.001) from the 

2012 survey when we found plants growing at 612 points (53.6% of the bottom and 77.3% of the then 18.5ft 

littoral zone).  Overall diversity was exceptionally high with a Simpson Index value of 0.94 ï identical to 

2012.  Species richness was moderately high with 61 species found growing in and immediately adjacent to 

the water (up from 57 species in 2012).  Despite this, the 2.89 native species/site with native vegetation 

represented a significant decline (p=0.04) from the 3.08 species/site in 2012.  Total rake fullness also 

experienced a highly significant decline (p<0.001) from a moderate 2.02 in 2012 to 1.75 in 2017.  Fern 

pondweed (Potamogeton robbinsii), Slender naiad (Najas flexilis), Common waterweed (Elodea 

canadensis), and Large-leaf pondweed (Potamogeton amplifolius) were the most common macrophyte 

species in 2017.  They were found at 34.67%, 28.86%, 24.65%, and 24.25% of sites with vegetation, and 

accounted for 38.50% of the total relative frequency.  In 2012, Common waterweed, Slender naiad, Fern 

pondweed, and Wild celery (Vallisneria americana) were the most common species (30.23%, 28.59%, 

27.94%, and 24.84% of survey points with vegetation /36.06% of the total relative frequency).  Lakewide, 

from 2012-2017, 13 species showed significant changes in distribution:  Coontail (Ceratophyllum 

demersum), White-stem pondweed (Potamogeton praelongus), and Clasping-leaf pondweed (Potamogeton 

richardsonii) suffered highly significant declines; Common waterweed, Variable pondweed (Potamogeton 

gramineus), and Water star-grass (Heteranthera dubia)  experienced moderately significant declines; and 

Wild celery, Needle spikerush (Eleocharis acicularis), Stiff pondweed (Potamogeton strictifolius), and 

Creeping spearwort (Ranunculus flammula) demonstrated significant declines.  Conversely, Small 

pondweed (Potamogeton pusillus) and Illinois pondweed (Potamogeton illinoensis) showed highly 

significant increases; and Spatterdock (Nuphar variegata) saw a moderately significant increase.  In addition 

to these changes in distribution, several important habitat-producing species also saw significant changes in 

density:  Common waterweed and Wild celery experienced moderately significant declines in mean rake 

fullness (p=0.006/0.008), and Fern pondweed and Nitella (Nitella sp.) suffered highly significant declines 

(p<0.001).  The 47 native index species found in the rake during the August 2017 survey (down from 50 in 

2012) produced an above average mean Coefficient of Conservatism of 7.0 (identical to 2012).  The Floristic 

Quality Index of 47.7 (down from 49.6 in 2012) was also well above the median FQI for this part of the 

state.  Filamentous algae were present at six points with a mean rake of 1.50 (up from two points with a 

mean rake of 1.50 in 2012).  Late summer CLP was still present at 15 points with a mean rake fullness of 

1.00 (similar to 2012ôs 13 points and mean rake of 1.00).  In addition to CLP and Yellow iris, other exotic 

species found included Purple loosestrife (Lythrum salicaria) and Hybrid cattail (Typha X glauca).  

Working to limit algal and CLP growth by reducing nutrient inputs along the lakeshore; taking a cautious 

and limited approach to active CLP management; and manually removing Purple loosestrife and Yellow iris 

anywhere they are found are management ideas for the SCLA to consider as they work to update their 

Aquatic Plant Management Plan.
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INTRODUCTION:  
Spider Lake (WBIC 2435700) is a 1,194-acre stratified drainage lake located in the Town 

of Spider Lake in north-central Sawyer County (T42N R7W).  The lake reaches a maximum 

depth of 64ft in the deep hole in Big Spider just north of the channel to Little Spider, and it 

has an average depth of approximately 14ft (Figure 1).  The lake is mesotrophic in nature 

with Secchi readings from 1989-2017 averaging 11.3ft in Big Spider and 10.5ft in Little 

Spider (WDNR 2017).  This good water clarity produced a littoral zone that reached 16.5ft 

in 2017.  The lakeôs bottom substrate is predominantly sandy/marly muck in Little Spider 

and nutrient-rich organic muck in Big Spider.  Most sand and gravel areas occur along the 

shoreline, on midlake bars, and around the lakeôs numerous islands (Roth et al. 1969). 

 

Figure 1:  Spider Chain Aerial Photo 
 

BACKGROUND AND STUDY RATIONALE:  
The Spider Chain of Lakes Association (SCLA) has historically conducted aquatic plants 

surveys as a way of documenting the lakesô long-term health.  The surveys also provide an 

opportunity to look for new exotic invasive species such as Eurasian water-milfoil 

(Myriophyllum spicatum) ï a species which has invaded many other lakes in the Hayward 

area, but has never been found in the Spider Chain.  Curly-leaf pondweed (Potamogeton 

crispus) (CLP), another exotic species, was first documented in the Spider Lakes in 2005 

(WDNR 2017).  Herbicides were initially applied to CLP beds in 2010 and 2011, and the 

SCLA), under the direction of Dave Blumer (then Short, Elliot, Hendrickson, Inc. ï now 

Lake Education and Planning Services, LLC), and the Wisconsin Department of Natural 

Resources (WDNR) authorized the first CLP and full point-intercept surveys on the chain 

in 2012 to develop both a better understanding of the level of infestation as well as to 

gather baseline information on the lakesô native plants.  These surveys found CLP was 

largely confined to Big Spider with a single small bed found in Little Spider.  Fortunately, 

at that time, no CLP was found in Clear, Fawn, or North Lakes.  The data from these 

surveys was used to develop an initial WDNR approved Aquatic Plant Management Plan 

(APMP) which outlined the further use of herbicides to control CLP.  However, because 

the initial applications produced little change in CLP coverage and because the cost to 

expand the program was deemed too expensive, the SCLA decided to abandon herbicide 

treatments altogether and take a wait-and-see approach.   
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Per WDNR expectations, plant surveys are normally repeated every five to seven years to 

remain current (Pamela Toshner/Alex Smith, WDNR ï pers. comm.).  In anticipation of 

updating their plan in 2018, the SCLA and WDNR authorized three lakewide surveys on 

Spider Lake in 2017.  From June 15-17th, we conducted an early-season CLP point-

intercept survey and a littoral zone CLP bed mapping survey, and on August 4-5th we 

completed a warm-water point-intercept survey of all macrophytes.  The surveysô 

objectives were to document the current levels of CLP; determine if Eurasian water-milfoil 

or any other new exotic plants had invaded the lake; and to compare data from the original 

2012 surveys with the 2017 data to identify any significant changes in the lakeôs vegetation 

over this time.  This report is the summary analysis of these three field surveys.  

 

METHODS:  

Curly -leaf Pondweed Point-intercept Survey: 
Using a standard formula that takes into account the shoreline shape and distance, water 

clarity, depth, islands, and total acreage, Michelle Nault (WDNR) generated the original 

1,143 point sampling grid for Spider Lake (Appendix I) in 2012.  Using this same grid in 

2017, we completed a density survey where we sampled for Curly-leaf pondweed at each 

littoral point in the lake.  We located survey points using a handheld mapping GPS unit 

(Garmin 76CSx) and used a rake to sample an approximately 2.5ft section of the bottom.  

When found, CLP was assigned a rake fullness value of 1-3 as an estimation of abundance 

(Figure 2).  We also noted visual sightings of CLP within six feet of the sample point.   
 

 

Figure 2:  Rake Fullness Ratings (UWEX 2010) 

 

Curly -leaf Pondweed Bed Mapping Survey: 
During the bed mapping survey, we searched the lakeôs visible littoral zone.  By 

definition, a ñbedò was determined to be any area where we visually estimated that CLP 

made up >50% of the areaôs plants, was generally continuous with clearly defined borders, 

and was canopied, or close enough to being canopied that it would likely interfere with 

boat traffic.  After we located a bed, we motored around the perimeter of the area taking 

GPS coordinates at regular intervals.  We also estimated the rake density range and mean 

rake fullness of the bed (Figure 2), the maximum depth of the bed, whether it was canopied, 

and the impact it was likely to have on navigation (none ï easily avoidable with a natural 

channel around or narrow enough to motor through/minor  ï one prop clear to get through or 

access open water/moderate ï several prop clears needed to navigate through/severe ï 

multiple prop clears and difficult to impossible to row through).  These data were then 

mapped using ArcMap 9.3.1, and we used the WDNRôs Forestry Tools Extension to 

determine the acreage of each bed to the nearest hundredth of an acre (Table 1).   
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Warm-water Full Point-intercept Macrophyte Survey: 
Prior to beginning the August point-intercept survey, we conducted a general boat survey to 

regain familiarity with the lakeôs macrophytes (Appendix II).  All plants found were identified 

(Voss 1996, Boreman et al. 1997; Chadde 2002; Crow and Hellquist 2012; Skawinski 2014), 

and a datasheet was built from the species present.  We again located each survey point with a 

GPS, recorded a depth reading with a metered pole or handheld sonar (Vexilar LPS-1), and 

took a rake sample.  All plants on the rake, as well as any that were dislodged by the rake, were 

identified and assigned a rake fullness value of 1-3 as an estimation of abundance (Figure 2).  

We also recorded visual sightings of all plants within six feet of the sample point not found in 

the rake.  In addition to a rake rating for each species, a total rake fullness rating was also 

noted.  Substrate (bottom) type was assigned at each site where the bottom was visible or it 

could be reliably determined using the rake. 

 

DATA ANALYSIS:  
We entered all data collected into the standard APM spreadsheet (Appendix II) (UWEX 2010).  

From this, we calculated the following: 
 

Total number of sites visited:  This included the total number of points on the lake that were 

accessible to be surveyed by boat. 
 

Total number of sites with vegetation:  These included all sites where we found vegetation 

after doing a rake sample.  For example, if 20% of all sample sites have vegetation, it suggests 

that 20% of the lake has plant coverage. 
 

Total number of sites shallower than the maximum depth of plants:  This is the number of 

sites that are in the littoral zone.  Because not all sites that are within the littoral zone actually 

have vegetation, we use this value to estimate how prevalent vegetation is throughout the 

littoral zone.  For example, if 60% of the sites shallower than the maximum depth of plants 

have vegetation, then we estimate that 60% of the littoral zone has plants. 

 

Frequency of occurrence:  The frequency of all plants (or individual species) is generally 

reported as a percentage of occurrences within the littoral zone.  It can also be reported as a 

percentage of occurrences at sample points with vegetation. 
 

   Frequency of occurrence example: 
 

   Plant A is sampled at 70 out of 700 total littoral points = 70/700  =  .10  =  10% 

   This means that Plant Aôs frequency of occurrence = 10% when considering the entire 

   littoral zone. 
 

   Plant A is sampled at 70 out of 350 total points with vegetation = 70/350  = .20  =  20% 

   This means that Plant Aôs frequency of occurrence = 20% when only considering the  

   sites in the littoral zone that have vegetation. 
    
   From these frequencies, we can estimate how common each species was at depths   

   where plants were able to grow, and at points where plants actually were growing. 

   Note the second value will be greater as not all the points (in this example, only ½)  

   had plants growing at them. 
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Simpsonôs Diversity Index:  A diversity index allows the entire plant community at one 

location to be compared to the entire plant community at another location.  It also allows 

the plant community at a single location to be compared over time thus allowing a measure 

of community degradation or restoration at that site.  With Simpsonôs Diversity Index, the 

index value represents the probability that two individual plants (randomly selected) will be 

different species.  The index values range from 0 -1 where 0 indicates that all the plants 

sampled are the same species to 1 where none of the plants sampled are the same species. 

The greater the index value, the higher the diversity in a given location.  Although many 

natural variables like lake size, depth, dissolved minerals, water clarity, mean temperature, 

etc. can affect diversity, in general, a more diverse lake indicates a healthier ecosystem.  

Perhaps most importantly, plant communities with high diversity also tend to be more 

resistant to invasion by exotic species. 
 

Maximum depth of plants:  This indicates the deepest point that vegetation was sampled.  

In clear lakes, plants may be found at depths of over 20ft, while in stained or turbid 

locations, they may only be found in a few feet of water.  While some species can tolerate 

very low light conditions, others are only found near the surface.  In general, the diversity 

of the plant community decreases with increased depth. 
 

Mean and median depth of plants:  The mean depth of plants indicates the average depth 

in the water column where plants were sampled.  Because a few samples in deep water can 

skew this data, median depth is also calculated.  This tells us that half of the plants sampled 

were in water shallower than this value, and half were in water deeper than this value. 
 

Number of sites sampled using rope/pole rake:  This indicates which rake type was used 

to take a sample.  We use a 20ft pole rake and a 35ft rope rake for sampling.   
 

Average number of species per site:  This value is reported using four different 

considerations.  1)  shallower than maximum depth of plants indicates the average 

number of plant species at all sites in the littoral zone. 2) vegetative sites only indicate the 

average number of plants at all sites where plants were found.  3) native species shallower 

than maximum depth of plants and 4) native species at vegetative sites only excludes 

exotic species from consideration. 
 

Species richness:  This value indicates the number of different plant species found in and 

directly adjacent to (on the waterline) the lake.  Species richness alone only counts those 

plants found in the rake survey.  The other two values include those seen at a sample point 

during the survey but not found in the rake, and those that were only seen during the initial 

boat survey or inter-point.  Note:  Per DNR protocol, filamentous algae, freshwater 

sponges, aquatic moss and the aquatic liverworts Riccia fluitans and Ricciocarpus 

natans are excluded from these totals. 
 

Average rake fullness:  This value is the average rake fullness of all species in the rake.  It 

only takes into account those sites with vegetation (Table 2). 
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Relative frequency:  This value shows a speciesô frequency relative to all other species.  It 

is expressed as a percentage, and the total of all speciesô relative frequencies will add up to 

100%.  Organizing species from highest to lowest relative frequency value gives us an idea 

of which species are most important within the macrophyte community (Tables 3 and 4). 

 

 

Relative frequency example: 

 

Suppose that we sample 100 points and found 5 species of plants with the following results: 

 

Plant A was located at 70 sites.  Its frequency of occurrence is thus 70/100 = 70% 

Plant B was located at 50 sites.  Its frequency of occurrence is thus 50/100 = 50% 

Plant C was located at 20 sites.  Its frequency of occurrence is thus 20/100 = 20% 

Plant D was located at 10 sites.  Its frequency of occurrence is thus 10/100 = 10% 

 

To calculate an individual speciesô relative frequency, we divide the number of sites a plant 

is sampled at by the total number of times all plants were sampled.  In our example that 

would be 150 samples (70+50+20+10).   

 

Plant A = 70/150 = .4667 or 46.67% 

Plant B = 50/150 = .3333 or 33.33% 

Plant C = 20/150 = .1333 or 13.33% 

Plant D = 10/150 = .0667 or  6.67% 

 

This value tells us that 46.67% of all plants sampled were Plant A.   
 

 

 

Floristic Quality Index (FQI):   This index measures the impact of human development on 

a lakeôs aquatic plants.  The 124 species in the index are assigned a Coefficient of 

Conservatism (C) which ranges from 1-10.  The higher the value assigned, the more likely 

the plant is to be negatively impacted by human activities relating to water quality or habitat 

modifications.  Plants with low values are tolerant of human habitat modifications, and they 

often exploit these changes to the point where they may crowd out other species.  The FQI is 

calculated by averaging the conservatism value for each native index species found in the 

lake during the point-intercept survey**, and multiplying it by the square root of the total 

number of plant species (N) in the lake (FQI=(Ɇ(c1+c2+c3+écn)/N)*ãN).  Statistically 

speaking, the higher the index value, the healthier the lakeôs macrophyte community is 

assumed to be.  Nichols (1999) identified four eco-regions in Wisconsin:  Northern Lakes 

and Forests, North Central Hardwood Forests, Driftless Area and Southeastern Wisconsin 

Till Plain.  He recommended making comparisons of lakes within ecoregions to determine 

the target lakeôs relative diversity and health.  Spider Lake is in the Northern Lakes and 

Forests Ecoregion (Tables 5 and 6). 
 

** Species that were only recorded as visuals or during the boat survey, and species 

found in the rake that are not included in the index are excluded from FQI analysis.   
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Comparison to Past Surveys:  We compared data from our 2012 and 2017 Curly-leaf 

pondweed and warm-water point-intercept surveys (Figures 4 and 14) (Tables 3 and 4) to 

see if there were any significant changes in the lakeôs vegetation.  For individual plant 

species as well as count data, we used the Chi-square analysis on the WDNR Pre/Post 

survey worksheet.  For comparing averages (mean species/point and mean rake 

fullness/point), we used t-tests.  Differences were considered significant at p<0.05, 

moderately significant at p<0.01 and highly significant at p<0.001 (UWEX 2010).  It 

should be noted that we used the number of littoral points as the basis for ñsample pointsò 

when comparing both the early-season (740 in 2012/726 in 2017) and the warm-water 

surveys (792 in 2012/705 in 2017).     

  

RESULTS:  

Curly -leaf Pondweed Point-intercept Survey: 
The April 2012 Curly-leaf pondweed survey found CLP at 53 sites which approximated 

to 4.6% of the entire lake and 7.2% of the then 17.0ft spring littoral zone.  Of these, we 

recorded a rake fullness value of 3 at six points, a 2 at 16 points, and a value of 1 at 31 

points for a mean rake fullness of 1.53.  We didn't record CLP as a visual at any point 

(Figure 3) (Appendix III).  The combined 22 points with a rake fullness of 2 or 3 

extrapolated to 1.9% of the entire lake and 3.0% of the littoral zone having a significant 

infestation.   

 

 
Figure 3:  2012 and 2017 Early-season Curly-leaf Pondweed 

 Density and Distribution 
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In 2017, because Curly-leaf pondweed was found growing to 16.5ft (down slightly from 

17.0ft in 2012), we rake sampled every point in the lake <20ft during the early-season 

point-intercept survey.  CLP was present at 75 points which approximated to 6.6% of the 

entire lake and 10.3% of the 2017 spring littoral zone.  Of these, we recorded a rake 

fullness value of 3 at 15 points, a 2 at 23 points, and a 1 at 37 points for a mean rake 

fullness of 1.71.  We also noted CLP as a visual at 12 points (Figure 3) (Appendix III).  

The combined 38 points with a rake fullness of a 2 or a 3 extrapolated to 3.3% of the 

entire lake and 5.2% of the spring littoral zone having a significant infestation.     

  

Comparison of Curly-leaf Pondweed in 2012 and 2017: 
Collectively, from 2012-2017, there was a 41.5% increase in total CLP coverage as well 

as a 72.7% increase in areas where the infestation was significant enough to likely be 

considered a nuisance.  When comparing the individual rake samples from the two 

surveys, our results suggested there was a significant increase in total CLP (p=0.03) as 

well as rake fullness 3 (p=0.04).  There was also a highly significant increase in visual 

sightings (p<0.001); however, the increase in the combined mean rake fullness was not 

significant (p=0.09) (Figure 4).  It should be noted that, in 2012, it was requested that we 

conduct the Curly-leaf pondweed survey in April with the idea that the results would aid 

in determining if/where a chemical treatment might occur.  The extremely early date for 

the original survey undoubtedly explains at least some of the increases we 

documented in both CLPôs density and distribution.   

 

 
   Significant differences = * p<0.05, ** p<0.01, *** p<0.001 

Figure 4:  2012 and 2017 Changes in Early-season CLP Rake Fullness 
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In addition to Curly-leaf pondweed, we also found eight areas with clusters of Yellow iris 

(Iris pseudacorus) (Figure 5).  This exotic invasive species was not seen anywhere on the 

lake during the original 2012 surveys suggesting it is a recent introduction.  Unfortunately, 

we found that it is now well-established throughout both Big and Little Spider; and it 

appears to be spreading rapidly as most large clusters had satellite plants radiating out in 

all directions.  An attractive species, we noticed that many shoreline owners ï not 

understanding its potential to invade native wetlands ï were mowing around the plant 

rather than removing it (Appendix III).      

  

 

Figure 5:  2017 Early-season Yellow Iris  Density and Distribution  

 

 

Curly -leaf Pondweed Bed Mapping Survey: 
In 2012, when we returned to Spider Lake on May 28th and June 3rd to map Curly-leaf 

pondweed beds, we found that searching Big Spiderôs 10ft bathymetric ring in areas over 

organic muck consistently produced CLP plants that were either canopied or nearing 

canopy.  However, we were left with the opinion that, despite being an exotic species, 

CLP was seldom invasive to the point that it impeded navigation or excluded native 

vegetation.  For the most part, CLP was acting like ñjust another plantò interspersed 

among other native species.  Ultimately, we located and mapped 26 small areas that met 

the bed criteria or were at least close to it (Figure 6).  The biggest (Bed 23) was 4.23 

acres, and only two others (Bed 2 and 21) were over an acre (Table 1).  Collectively, they 

covered 12.06 acres and accounted for 1.0% of the lakeôs approximately 1,194 total acres 

(Appendix IV).  
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The 2013 survey found similar results with 28 beds totaling 9.22 acres (0.8% coverage) 

(Table 1) (Figure 6).  Bed 23 was again the biggest (2.57 acres), and only one other (Bed 

21 ï 1.59 acres) was over an acre.  As there was no active management on the lake in 

2013, the decline in total acreage (-23.55%) from 2012 can be attributed to simple 

variations based on changes in annual growing conditions. 

 

 
Figure 6:  2012 and 2013 Spring Curly -leaf Pondweed Beds 

 

The spring of 2017 brought near record early ice-out in late March and early April 

followed by prolonged cool weather that kept lake temperatures in the 40ôs and 50ôs 

through May.  These conditions appeared to benefit Curly-leaf pondweed, and we found 

exceptionally high levels on many of the lakes we surveyed.  This was definitely the case 

on Spider Lake where we mapped 31 beds totaling 35.77 acres (3.0% of the lakeôs 

surface area) (Table 1).  This represented a 23.71 acre increase (+197%) over our 2012 

bed mapping survey, and a 26.55 acre increase (+288%) over our 2013 survey (Figure 7) 

(Appendix IV).    

 



 10 

 
Figure 7:  2017 Spring Curly -leaf Pondweed Beds/CLP Beds 1-4B and 28-31  
 

Descriptions of Past and Present Curly -leaf Pondweed Beds: 
Bed 1 ï More of a high density area than a true bed, CLP in Bed 1 was mixed with many 

high-value native pondweeds.  Specifically, we noted several broad-leaved habitat-

producing species like Large-leaf pondweed (Potamogeton amplifolius), Illinois 

pondweed (Potamogeton illinoensis), White-stem pondweed (Potamogeton praelongus), 

and Clasping-leaf pondweed (Potamogeton richardsonii) were especially common in this 

part of East Bay (Figure 7). 
 

Bed 2 ï One of the largest beds on the lake, CLP was easily the dominant species in its 

preferred 7-11ft depth range; however, outside of this microhabitat, CLP became 

increasingly less dense.  Regardless of the depth, native plants, including many species of 

pondweed, were mixed in throughout the area.  Although the CLP was moderately dense, 

the narrowness of the bed likely meant it was only a minor impairment to watercraft 

navigation. 
 

Beds 3 and 3A ï We found CLP scattered throughout this part of the bay, but the area 

formerly covered by Bed 3 didnôt have continuous CLP.  Just north of this area, a 

canopied patch was dense enough to be mapped; however, due to its small size, it was 

unlikely to have much impact on navigation. 
 

Beds 4 and 4B ï The areas formerly covered by these beds had only a handful of 

scattered CLP plants.    
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Beds 5-9B ï This bay had continuous low density Curly-leaf pondweed that followed the 

10ft depth contour.  In from this depth, CLP became very fragmented; and, in the case of 

Beds 5, 9, and 9B, there were so few plants that it wasnôt possible to delineate a border 

(Figure 8).   

 

Beds 9C, 9D, 9E, and 9F ï Each of these areas had CLP during the 2012 and 2013 

surveys; but at that time plants were few in number, scattered, and not canopied making it 

impossible to map them.  In 2017, CLP dominated the 7-12ft bathy ring around the bay; 

however, because the bottom drops off so rapidly and there was little habitat for CLP to 

grow in, these narrow beds likely caused little or no navigation impairment. 

 

Bed 10 ï Bed 10 was again established over muck in the channel on the south side of the 

island.  Unlike most other beds in the lake, CLP at this location was nearly monotypic.   

 

Beds 11 and 11A ï These beds were established in a relatively narrow band in 8-12ft 

over sandy muck that had scattered rock mixed in.  As expected in this type of low-

nutrient habitat, CLP was not dense and often patchy which likely made it a non-issue in 

regards to navigation.   

 

Beds 12-14 ï The ñbedsò in this bay were more high density areas than true beds as the 

CLP was often patchy and only sporadically canopied.  High-value native pondweeds, 

especially Large-leaf pondweed and White-stem pondweed, were common throughout 

the area (Figure 8). 
 

 
Figure 8:  CLP Beds 5-11A, 12-14, 26-27, and 32  
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Beds 15 and 15A ï Curly-leaf pondweed in these beds was established on a small rock 

bar/rock hump with sharp drop-offs into 20ft+ on three sides.  Although Bed 15A was 

canopied and moderately dense, it occurred away from the immediate shoreline and 

likely would have been only a minor navigation impairment for local residents (Figure 9). 

 

Beds 16, 17 (A and B) and 18A ï These beds were better described as high density areas 

as they were established over sand, sandy muck, and gravel which resulted in patchy 

(mean rake fullness of <1-1) distributions.  Likely not more than a minor navigation 

impairment, they also had significant numbers of native species like Northern water 

milfoil ( Myriophyllum sibiricum) mixed in.   

 

Beds 18-20 ï These three formerly small beds merged into a single nearly monotypic bed 

in 2017.  Although it was canopied, it was generally low density and there was a natural 

navigation channel around it suggesting it was likely only a minor navigation 

impairment.  

 

Bed 20A ï Located on a midlake rock bar, this bed had CLP in the past, but it was never 

canopied.  In 2017, a moderately dense bed topped out in 9ft+.  Despite this, the bedôs 

small size and distance from shore likely meant it wasnôt more than a minor impairment. 

  

Beds 21-23 ï In 2017, these areas merged into an 18+ acre canopied ñsuper bedò that 

blanketed much of the north bay - a broad, gently-sloping mucky flat that was in the 8-

12ft range that CLP favors (Figure 9).  There were numerous prop-trails through the bed, 

and, unlike almost every other area with CLP on the lake, was a potentially severe 

impairment to navigation.  Following this explosion in the spring CLP population, we 

were relieved to again find how resilient the bayôs many high-value native species were 

after CLPôs senesced in late June.  Specifically, we documented high numbers of 

Common waterweed (Elodea canadensis), Large-leaf pondweed, White-stem pondweed, 

Small pondweed (Potamogeton pusillus), Fern pondweed (Potamogeton robbinsii), and 

Flat-stem pondweed (Potamogeton zosteriformis) in this area during our August survey.   

 

Bed 22A ï This area was also very dense, and it might have actually been connected to 

the rest of the bed in the north bay if it wasnôt for residents keeping a channel open as 

they motored out to the main lake.  Even though it was dense, the surviving bed was 

likely not more than a minor impairment as it was small and away from the immediate 

shoreline. 

 
Beds 24-25 (A and B) ï These two beds were established over muck in 8-10ft of water 

east of the midlake islands.  In 2017, they merged to become a single moderately dense 

bed that covered almost 3.5 acres.  Because of the rare and sensitive native plant species 

that occur around these islands and nowhere else in the system, we strongly discourage 

active management in this area.   
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Figure 9:  CLP Beds 15-20A, 21-23, and 24-25B 

 
Beds 26-27 ï These two beds in the middle of the entrance to East Bay occurred on the 

edges of rock bars (Figure 8).  Because of their small size, they were easily avoided and 

likely not an issue for navigation. 

 

Beds 28-31 ï The East Bay had CLP scattered throughout during the 2012 and 2013 

surveys, but few of these areas canopied or were dense enough to be considered beds at 

that time (Figure 7).  In 2017, most CLP still occurred at low to moderate densities, but 

we felt justified in including these areas in the total acreage as they now had relatively 

discrete borders and most plants in them were canopied or close to it. 

 

Bed 32 ï In 2012, this tiny bed was little more than 10ft2 and numbered 10ôs not 100ôs of 

plants (Figure 8).  It contained the only CLP found in Little Spider in 2012, and we didnôt 

see CLP plants or beds anywhere else in either 2013 or 2017.  During the 2017 survey, 

we crisscrossed the former ñbedò raking at random intervals as we couldnôt see any plants 

from the surface.  This finally turned up just a handful of spindly CLP plants that were 

only a couple of feet tall, lime-green in color, and appeared to be barely alive.  The 

surrounding area was again dominated by dense beds of high-value native pondweed 

species including White-stem pondweed, Large-leaf pondweed, Illinois pondweed, and 

Clasping-leaf pondweed.    
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Table 1:  Curly-leaf Pondweed Bed Summary  

Spider Lake ï Spider Chain, Sawyer County ï June 15-17, 2017 
 

Bed Number 
2017 

Acreage 

2013 

Acreage 

2012  

Acreage 

2013-2017 

Change in 

Acres 

Rake 

Range; 

Est. Mean 

Rake Full. 

Depth 

Range; Mean 

Depth 

Estimated 

Navigation 

Impairment  

Other Field Notes 

1 0.14 0.00 0.01 0.14 <<1-2; 1 3-6; 5 Minor Easily avoided/away from shore 

2 1.43 0.65 1.58 0.78 <1-3; 2 7-11; 9 Minor Moderately dense, but narrow. 

3 and 3A 0.05 0.00 0.15 0.05 <<1-3; 1 6-9; 7 Minor Small/easily avoided 

4 and 4B 0.00 0.09 0.03 -0.09 <<<1 - None Only widely scattered plants 

5 0.00 0.02 0.02 -0.02 <<<1 - None Only widely scattered plants 

6 and 7 0.48 0.14 0.10 0.34 <<1-2; 1 7-10; 8 Minor Narrow/easily avoided 

8 0.07 0.08 0.02 -0.01 <<1-2 1 Minor Narrow/easily avoided 

9 and 9B 0.00 0.05 0.01 -0.05 <<<1 - None Only widely scattered plants 

9C 0.56 0.00 0.00 0.56 <1-3; 2 6-12; 6 Minor Narrow/easily avoided 

9D 0.20 0.00 0.00 0.20 1-3; 2 8-10; 9 Minor Narrow/easily avoided 

9E 0.77 0.00 0.00 0.77 1-3; 2 7-11; 9 Minor Narrow/easily avoided 

9F 0.28 0.00 0.00 0.28 <<1-3; 2 7-9; 8 Minor Narrow/easily avoided 

10 0.84 0.77 0.89 0.07 1-3; 2 7-11; 9 Minor Monotypic/Nav. channels around 

11 0.55 0.51 0.36 0.04 <1-3; 2 7-12; 9 Minor Narrow/easily avoided 

11A 0.08 0.00 0.00 0.08 <<1-2; 1 6-11; 8 Minor Narrow/easily avoided 

12A and B 0.90 0.13 0.75 0.77 <1-2; 1 7-13; 10 Minor Fragmented; esp. in deep water 

13 0.05 0.27 0.43 -0.22 <<1-1; <1 6-10; 8 None Patchy and narrow; likely non-issue 

14 0.52 0.06 0.21 0.46 <1-2; 1 6-12; 9 Minor Narrow/somewhat patchy 

15 0.23 0.10 0.01 0.13 <1-2; 1 6-12; 9 None Patchy and narrow/likely non-issue 

15A 0.48 0.00 0.00 0.48 1-3; 2 8-13; 10 Minor Easily avoided/away from shore 

16 0.01 0.06 0.04 -0.05 <<1-1; <1 6-12; 9 None Patchy and narrow/likely non-issue 

17A and B 0.56 0.38 0.38 0.18 <1-2; 1 5-12; 9 None Patchy and narrow/likely non-issue 

18A 0.13 0.00 0.00 0.13 <<1-2; <1 5-11; 8 None Patchy and narrow/likely non-issue 

18, 19, and 20 2.41 0.49 0.10 1.92 <1-3; 1 6-13; 8 Minor Patchy/natural channel around 

20A 0.61 0.00 0.00 0.61 1-3; 2 7-13; 9 Minor Away from shore/easily avoided 
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Table 1 (contô):  Curly -leaf Pondweed Bed Summary  

Spider Lake ï Spider Chain, Sawyer County ï June 15-17, 2017 
 

Bed Number 
2017 

Acreage 

2013 

Acreage 

2012  

Acreage 

2013-2017 

Change in 

Acres 

Rake 

Range; 

Est. Mean 

Rake Full. 

Depth 

Range; Mean 

Depth 

Estimated 

Navigation 

Impairment  

Other Field Notes 

21, 22, and 23 18.17 4.64 6.17 13.53 <<1-3; 3 4-13; 10 Moderate Canopied to 12ft/some gaps to nav. 

22A 0.26 0.00 0.00 0.26 2-3; 3 7-13; 10 Minor Dense, but easily avoided 

24, 25A  and 25B 3.45 0.74 0.80 2.71 1-3; 2 6-12; 10 Minor Most narrow/not in front of residenc. 

26 0.16 0.00 0.00 0.16 1-3; 2 6-10; 8 None Away from shore/natives mixed in 

27 0.04 0.00 0.00 0.04 <<1-2; <1 6-12; 9 None Microbed 

28 0.77 0.00 0.00 0.77 <<1-2; 1 5-12; 9 None Patchy/natural channel around 

29 1.10 0.00 0.00 1.10 <<1-3; 2 7-13; 10 Minor Middle of bay/easily avoidable 

30 0.40 0.00 0.00 0.40 <<1-3; <1 3-6; 5 Minor Middle of bay/easily avoidable 

31 0.06 0.00 0.00 0.06 <1-3; 2 3-5; 4 None Middle of bay/easily avoidable 

32 (Little Spider) 0.00 0.00 0.01 0.00 <<<1 8-9; 9 None We raked up a few spindly plants. 

Total Acres 35.77 9.22 12.06 +26.55 
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Warm-water Full  Point-intercept Macrophyte Survey: 
Depth soundings taken at Spider Lakeôs 1,142 accessible points (1 survey point was 

located on a bog) showed that the main basin in Little Spider was bordered by shallow 

bays (<10ft) that sloped gradually into a steep-sided 20ft+ trench running north and 

south.  On the north side of Little Spider, a shallow bar projected north into the trench, 

topped out at 4ft, and then fell off rapidly into a deep basin that reached 30ft.   

 

In general, Big Spider had a much more varied underwater topography with numerous 

islands, sunken islands, bars, humps, exposed points, and multiple basins.  The deepest 

areas occurred in the large basin west of Atkins Island where the lake bottomed out at 

over 64ft just north of the channel to Little Spider (Figure 10) (Appendix V).       

 

Nutrient-poor sandy and marly muck dominated the lake bottom throughout Little Spider, 

while most nearshore areas in the eastern bays on Big Spider were covered with a more 

nutrient-rich organic muck.  Collectively, these muck-bottomed areas covered 78.6% of 

the 806 survey points where we could reliably determine the substrate.  Most rock (12.7% 

of survey points) and sand (9.2% of survey points) areas were located along the 

immediate shoreline, scattered around islands, or found on sunken islands, bars, and 

humps (Figure 10) (Appendix V). 
       

 

Figure 10:  Lake Depth and Bottom Substrate 
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In 2017, we found plants growing to 15.5ft (down from 18.5ft in 2012) (Figure 11).  The 

499 points with vegetation (approximately 43.7% of the entire lake bottom and 70.8% of 

the littoral zone) represented a highly-significant decline (p<0.001) from the 2012 survey 

when we found plants growing at 612 points (53.6% of the bottom and 77.3% of the 

littoral zone) (Appendix VI).  Growth in 2017 was slightly skewed to deeper water as the 

mean plant depth of 6.3ft was greater than the median depth of 5.5ft (down from a mean 

of 7.3ft and a median of 6.0ft in 2012) (Table 2). 

 

Table 2:  Aquatic Macrophyte P/I Survey Summary Statistics 

Big and Little Spider Lakes ï Spider Chain, Sawyer County 

August 8-11, 2012 and August 4-5, 2017 
 

Summary Statistics: 2012 2017 

Total number of points sampled  1,142 1,142 

Total number of sites with vegetation 612 499 

Total number of sites shallower than the maximum depth of plants 792 705 

Frequency of occurrence at sites shallower than maximum depth of plants 77.3 70.8 

Simpson Diversity Index 0.94 0.94 

Maximum depth of plants (ft)  18.5 15.5 

Mean depth of plants (ft) 7.3 6.3 

Median depth of plants (ft) 6.0 5.5 

Average number of all species per site (shallower than max depth) 2.39 2.07 

Average number of all species per site (veg. sites only) 3.09 2.92 

Average number of native species per site (shallower than max depth) 2.38 2.05 

Average number of native species per site  (sites with native veg. only) 3.08 2.89 

Species richness  53 50 

Species richness (including visuals) 54 56 

Species richness (including visuals and boat survey) 57 61 

Mean rake fullness (veg. sites only) 2.02 1.75 
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Figure 11:  2012 and 2017 Littoral Zone  

 
 

Plant diversity was exceptionally high in 2017 with a Simpson Index value of 0.94 ï 

identical to 2012.  Species richness was moderately high with 50 species found in the 

rake (down from 53 in 2012).  This total increased to 61 species when including visuals 

and plants seen during the boat survey (up from 57 in 2012).  Despite the increase in 

overall richness, mean native species richness at sites with vegetation experienced a 

significant decline (p=0.04) from 3.08 species/site in 2012 to 2.89/site in 2017 (Figure 

12) (Appendix VI).  Interestingly, total rake fullness also experienced a highly significant 

decline (p<0.001) from a moderate 2.02 in 2012 to 1.75 in 2017 (Figure 13) (Appendix 

VI).  Visual analysis of both the richness and density maps showed these declines were 

widespread although the declines in density were especially notable in East Bay on Big 

Spider where thick beds of Nitella (Nitella sp.) were present at the edge of the littoral 

zone in 2012, but absent in 2017.   
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Figure 12:  2012 and 2017 Native Species Richness 

 

 
Figure 13:  2012 and 2017 Total Rake Fullness 
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Spider Lake Plant Community: 
The Spider Lake ecosystem is home to an exceptionally rich and diverse plant community 

that contains many rare plants we seldom find growing together in northwest Wisconsin.  

These species tend to occupy one of four distinct zones (emergent, floating-leaf, shallow 

submergent, and deep submergent) with each zone having its own characteristic functions 

in the lake ecosystem.  Depending on the local bottom type (rock, sand, or muck), these 

zones often had somewhat different species present.   
 

In shallow areas, beds of emergent plants stabilize the lakeshore, break up wave action, 

provide a nursery for baitfish and juvenile gamefish, offer shelter for amphibians, and give 

waterfowl and predatory wading birds like herons a place to hunt.  These areas also provide 

important habitat for invertebrates like dragonflies and mayflies.    
 

On Spider Lake, we found Hardstem bulrush dominated shallow sunken islands, rock bars, 

and sandy or gravelly points in water up to 3ft deep.  These areas also supported lesser 

amounts of Water horsetail (Equisetum fluviatile), Pickerelweed (Pontederia cordata), and 

Creeping spikerush (Eleocharis palustris).  In scattered nearshore areas over firm muck in 

water <1ft deep, we documented limited numbers of Blue-joint (Calamagrostis 

canadensis), Yellow iris, Rice cut-grass (Leersia oryzoides), Purple loosestrife (Lythrum 

salicaria), and Cattails (Typha spp.).  Softy muck near Tamarack bogs or flowing water 

tended to have the highest emergent diversity as we found dense stands of Narrow-leaved 

woolly sedge (Carex lasiocarpa), Lake sedge (Carex lacustris), Threeway sedge 

(Dulichium arundinacea), Water bulrush (Schoenoplectus subterminalis), Short-stemmed 

bur-reed (Sparganium emersum),  and the State Species of Special Concern **Robbins 

spikerush (Eleocharis robbinsii) scattered throughout the lake in these areas. 
     

** ñSpecial concernò species are those species about which some problem of abundance or distribution is suspected, but not yet proved.  

The main purpose of this category is to focus attention on certain species before they become threatened or endangered. 
 

    

  Hardstem bulrush bed in Big Spiderôs East Bay (Berg 2012)                              Water horsetail (Elliot 2007) 

 


